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PROBLEM TO BE SOLVED: To uniformly distribute at least one fluid 
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gas, oxidant gas and a cooling medium to respective unit cells of a 
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fuel cell 

stacked inside a fuel cell stack, and to simplify constitution. 

SOLUTION: Unit fuel cells 12 and the first and second separators 14, 
16 are 

stacked alternately, wedge members 70 are inserted integrally ranging 
over 

plural unit cells 12 in a fuel gas supplying passage 38, an oxidant gas 
supplying passage 40 and a cooling water supplying passage 42, and 
in a fuel 

gas discharge passage 44, an oxidant gas discharge passage 46 and 
a cooling 

water discharge passage 48, which are communicated holes 
respectively, and 

fluid is distributed uniformly to the respective unit cells 12 via the 

wedge 

part 70. 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To uniformly distribute at least one fluid out of fuel gas, 
oxidant gas and a cooling medium to respective unit cells of a fuel cell stacked inside a 
fuel cell stack, and to simplify constitution. 

SOLUTION: Unit fuel cells 12 and the first and second separators 14, 16 are stacked 
alternately, wedge members 70 are inserted integrally ranging over plural unit cells 12 
in a fuel gas supplying passage 38, an oxidant gas supplying passage 40 and a cooling 
water supplying passage 42, and in a fuel gas discharge passage 44, an oxidant gas 
discharge passage 46 and a cooling water discharge passage 48, which are 
communicated holes respectively, and fluid is distributed uniformly to the respective 
unit cells 12 via the wedge part 70. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] the fuel cell stack characterized by providing the following - it is - the aforementioned free passage -- the fuel cell 
stack characterized by having an insertion member for being inserted in a hole in one ranging over two or more aforementioned 
unit fuel cell cells, and distributing the aforementioned fluid uniformly to two or more aforementioned unit fuel cell cells The unit 
fuel cell cell which consists of an anode lateral electrode and a cathode lateral electrode on both sides of an electrolyte. The run 
through-hole for distributing the fluid of either fuel gas, oxidizer gas or a cooling medium to the aforementioned unit fuel cell cell 
at least, while carrying out the laminating of the separator by turns. 

[Claim 2] a fuel cell stack according to claim 1 -- setting -- the aforementioned insertion member - the aforementioned free 
passage — a hole -- inside — this free passage — the fuel cell stack characterized by having the cuneus material to which the 
opening cross section of a hole is changed from the fluid entrance of the aforementioned fuel cell stack toward the interior side of 
this fuel cell stack 

[Claim 3] The aforementioned cuneus material is a fuel cell stack characterized by preparing a concavo-convex portion in the way 
of the flat-surface part which the aforementioned fluid touches in a fuel cell stack according to claim 2. 

[Claim 4] while the aforementioned insertion member has the notching section which is open for free passage to the fluid channel 
of the aforementioned separator in a fuel cell stack according to claim 1 ~ the aforementioned free passage — a hole — the fuel 
cell stack characterized by having the shell to which the size of the aforementioned notching section changes from the fluid 
entrance of the aforementioned fuel cell stack toward the interior side of this fuel cell stack inside 

[Claim 5] It is the fuel cell stack characterized by the aforementioned shell having the stop section for rotation prevention in a fuel 
cell stack according to claim 4. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the fuel cell stack which carried out the laminating of the 
unit fuel cell cell which consists of an anode lateral electrode and a cathode lateral electrode on both sides of an electrolyte, and 
the separator by turns. 
[0002] 

[Description of the Prior Art] For example, by pinching with separator the unit fuel cell cell which has usually arranged the anode 
lateral electrode and the cathode lateral electrode, respectively on both sides of the electrolyte which consists of macromolecule 
ion exchange membrane (cation exchange membrane), a laminating is carried out mutually and the fuel cell stack consists of 
solid-state macromolecule type fuel cells. 

[0003] In this kind of fuel cell stack, on a catalyst electrode, the fuel gas supplied to the anode lateral electrode, for example, 
hydrogen gas, is hydrogen-ion-ized, and it moves to a cathode lateral-electrode side through the electrolyte humidified moderately. 
The electron produced in the meantime is taken out by the external circuit, and is used as electrical energy of a direct current. 
Since oxidizer gas, for example, oxygen gas, or air is supplied, in this cathode lateral electrode, the aforementioned hydrogen ion, 
the aforementioned electron, and oxygen react, and water is generated by the cathode lateral electrode. 
[0004] In this case, in order to hold ionic permeability, it is necessary to make the electrolyte which consists of macromolecule 
ion exchange membrane fully humidify. For this reason, by humidifying oxidizer gas and fuel gas generally using the gas 
humidification equipment formed in the exterior of a fuel cell, and sending to a fuel cell stack by making these into a steam, it is 
constituted so that an electrolyte may be humidified. 

[0005] by the way, the free passage for two or more unit fuel cell cells infixing separator in a fuel cell stack, and the laminating 
being carried out to it, and supplying fuel gas, oxidizer gas, and cooling water (cooling medium) in this fuel cell stack at each unit 
fuel cell cell - a hole penetrates two or more unit fuel cell cells in one, and is formed In that case, in order to maintain each power 
generation performance, it is necessary to supply fluids, such as fuel gas, to each unit fuel cell cell by which the laminating is 
carried out into the fuel cell stack equally. 

[0006] The fuel cell indicated by JP,8-213044,A is known there. With this conventional technology, it has the distribution 
passage which distributes the fuel which flowed from the input to each of two or more cells, a crevice is prepared between the 
aforementioned inputs in this distribution passage, and the fuel rectification member is arranged. This rectification member is 
formed in predetermined thickness with the porosity object which penetrates fuel, and it is functioning as rectifying the fuel in 
distribution passage. 
[0007] 

[Problem(s) to be Solved by the Invention] since [ however, ] the laminating of a unit fuel cell cell and the separator is carried out 
by turns in the fuel cell stack - a free passage - a hole inside ~ every aforementioned separator ~ a level difference - being 
generated - fluids, such as fuel, - the aforementioned free passage - a hole inside cannot be flowed smoothly but a pressure 
loss increases Thereby, the problem that a fluid cannot be distributed uniformly is pointed out for every unit fuel cell cell. Then, 
although it is possible to expand the opening cross section of a run through-hole, a stack becomes large by this and there is a 
problem that the whole system is enlarged. 

[0008] this invention solves this kind of problem, and it aims at offering the fuel cell stack which the pressure loss in a run 

through-hole is reduced, and can distribute a fluid to each unit fuel cell cell uniformly. 

[0009] 

[Means for Solving the Problem] the free passage for distributing the fluid of either fuel gas, oxidizer gas or a cooling medium to 
a unit fuel cell cell at least in the fuel cell stack concerning this invention, respectively - ranging over two or more 
aforementioned unit fuel cell cells, the insertion member is inserted in the hole in one Thereby, since a level difference is lost in a 
run through-hole, the pressure loss in a run through-hole can be decreased, and distribution of a fluid can be equalized. Therefore, 
while making the number of larninatings increase, without enlarging the opening cross section of a run through-hole, the pressure 
loss per unit fuel cell cell is equalized, and it becomes possible to distribute a fluid uniformly to each unit fuel cell cell. 
[0010] Furthermore, since an insertion member is inserted in one ranging over two or more unit fuel cell cells, the rigidity as the 
whole fuel cell stack can be raised effectively. Moreover, the member for positioning of a unit fuel cell cell and separator, for 
example, a dowel pin etc., becomes unnecessary, and simplification of composition is attained. 
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[001 1] Moreover, the insertion member is equipped with the cuneus material to which the opening cross section of this run 
through-hole is changed toward the interior side of a fluid entrance shell within a run through-hole, therefore, a free passage ~ 
making the opening cross section of a hole reduce - fluid speed ~ speeding up ~ fluid pressure ~ it can lower the 
aforementioned free passage - differential pressure of the static pressure distribution by the side of the inlet (entrance) of a hole 
and the static pressure distribution by the side of an outlet (outlet) is made uniform, and uniform distribution of a fluid are carried 
out easily Data smoothing is performed to the field where a fluid touches, this cuneus material reduces the pressure loss within a 
run through-hole effectively, and its uniform distributivity of a fluid improves further. 

[0012] Here, the concavo-convex portion is prepared in the way of a flat-surface part at cuneus material. For this reason, the 
temperature distribution in [ aforementioned / whole ] a fuel cell stack can be equalized by making the amount of circulating 
water flows of the stack center section where it becomes possible the fluid in a fuel cell stack, and to change distribution of 
cooling water intentionally especially, and they tend [ comparatively ] to serve as an elevated temperature increase. 
[0013] furthermore - the separator itself — the free passage of the same size -- the free passage from which a size differs that 
what is necessary is just to form a hole ~ it is not necessary to prepare the separator of varieties with the hole Thereby, it is 
suitable for mass production and is effective in excelling in versatility extremely. In addition, since cuneus material is formed by 
the insulating material, the adjoining unit fuel cell cell does not short-circuit it, and it does not affect power generation of each unit 
fuel cell cell. Moreover, it can drain along with the inclination of cuneus material, and eccrisis of the generation water to the 
outside of a fuel cell stack is performed effectively. 

[0014] moreover while the insertion member is equipped with the shell and this shell has the notching section which is open for 
free passage to the fluid channel of separator - the aforementioned free passage - a hole - the size of the aforementioned 
notching section is changing with the pressure-loss distributions generated inside from the fluid entrance of the aforementioned 
fuel cell stack toward the interior side of this fuel cell stack Thereby, differential pressure of the static pressure distribution by the 
side of the inlet of a run through-hole and the static pressure distribution by the side of an outlet can be made uniform, and 
uniform gas distributivity can be secured. 

[0015] Furthermore, since data smoothing is performed to the inside to which this shell does not rotate within a fuel cell stack, 
and a fluid touches the aforementioned shell since the stop section is prepared, the smooth flow of the aforementioned fluid is 
secured to a shell In addition, the shell is formed by the insulating material so that the adjoining unit fuel cell cell may 
short-circuit and power generation of each unit fuel cell cell may not be affected. 
[0016] 

[Embodiments of the Invention] Drawing 1 is important section longitudinal-section explanatory drawing of the fuel cell stack 10 
concerning the 1st operation gestalt of this invention, and drawing 2 is 1 partial-solution tropia explanatory drawing of the 
aforementioned fuel cell stack 10. 

[0017] The fuel cell stack 10 is equipped with the unit fuel cell cell 12 and the 1st and 2nd separator 14 and 16 which pinches 
this unit fuel cell cell 1 2, and the laminating of two or more sets of these is carried out if needed. The unit fuel cell cell 1 2 has the 
solid-state polyelectrolyte film 18, and the anode lateral electrode 20 and the cathode lateral electrode 22 arranged on both sides 
of this electrolyte film 1 8. 

[001 8] As shown in drawing 2 , on both sides of the unit fuel cell cell 1 2, the 1 st and 2nd gaskets 24 and 26 are formed, and while 
the 1st gasket 24 of the above has the big opening 28 for holding the anode lateral electrode 20, it has the big opening 30 for the 
2nd gasket 26 of the above holding the cathode lateral electrode 22. 

[0019] The unit fuel cell cell 12, the 1st, and 2nd gaskets 24 and 26 are pinched by the 1st and 2nd separator 14 and 16, and two 
or more set laminating of these is carried out horizontally. The 1st and 2nd end plates 32 and 34 are arranged, and through the tie 
rod 36, the above 1 st and the 2nd end plate 32 and 34 bind tight in the direction both ends of a laminating of the unit fuel cell cell 
12, the 1st, and 2nd separator 14 and 16 in one, and are being fixed to them (refer to drawing 1 and drawing 3 ). 
[0020] As shown in drawing 2 , while the fuel gas feeder current way 38, the oxidizer gas supply passage 40, and the cooling 
water feeder current way 42 are formed in an upper part side in one as a run through-hole, in the fuel cell stack 10, the fuel gas 
outflow way 44, the oxidizer gas outflow way 46, and the cooling water outflow way 48 are formed in one at the lower part side. 
[0021] As shown in drawing 3 , to the upper part side of the 1st end plate 32 While the entrance 50 for fuel gas which is open for 
free passage on the fuel gas feeder current way 38, the entrance 52 for oxidizer gas which is open for free passage to the oxidizer 
gas supply passage 40, and the entrance 54 for cooling water which is open for free passage on the cooling water feeder current 
way 42 are formed *ff!e^o~Stfefc , §&&^^ the outlet 58 for 

oxidizer gas which is open for free passage on the oxidizer gas outflow way 46, and the outlet 60 for cooling water which is open 
for free passage on the cooling water outflow way 48 are formed in the lower part side of this 1 st end plate 32. 
[0022] As shown in drawing 2 , the 1st passage 62 which extends in the vertical direction is formed in field section 14a which 
counters the anode lateral electrode 20 of the 1st separator 14, opening the fuel gas feeder current way 38 and the fuel gas outflow 
way 44 for free passage, and moving in a zigzag direction right and left. The 2nd passage 64 which extends in the vertical 
direction is formed in field section 16a which counters the cathode lateral electrode 22 of the 2nd separator 16, opening the 
oxidizer gas supply passage 40 and the oxidizer gas outflow way 46 for free passage, and moving in a zigzag direction right and 
left. The 3rd passage 66 of the 1st and 2nd separator 14 and 16 which extends in the vertical direction is formed in the field 
section of another side, respectively, opening the cooling water feeder current way 42 and the cooling water outflow way 48 for 
free passage, and moving in a zigzag direction right and left (refer to drawing 1 ). 

[0023] As shown in drawing 1 and drawing 4 , ranging over two or more unit fuel cell cells 1 2, the cuneus material (insertion 
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member) 70 is inserted in the fuel gas feeder current way 38 and the fuel gas outflow way 44 in one. This cuneus material 70 is 
formed by the insulating material, for example, resin system material, and data smoothing, such as a mirror finish, is performed to 
field 70a which fuel gas (for example, hydrogen gas) touches at least. The cuneus material 70 is similarly inserted in the oxidizer 
gas supply passage 40 and the oxidizer gas outflow way 46, and the cooling water feeder current way 42 and the cooling water 
outflow way 48. 

[0024] The fuel cell stack 10 concerning the 1st operation gestalt is the so-called counter flow type with which the entrance of 
fuel gas, oxidizer gas, and cooling water is established in the 1st end plate 32. By this type, when the passage pressure loss in a 
stack is large, while it has a static pressure distribution as shown in drawing 5 , when the passage pressure loss in a stack is small, 
it has a static pressure distribution as shown in drawing 8 . 

[0025] In this case, by the fuel cell stack 10, since not a long picture but each passage resistance is so small, the fuel gas feeder 
current way 38 and the fuel gas outflow way 44 which are a run through-hole show a static pressure distribution as shown in 
drawing 5 . Then, the cuneus material 70 is arranged on the fuel gas feeder current way 38 and the fuel gas outflow way 44 so that 
the opening cross section may contract toward the interior side of the fuel cell stack 10. It is arranged so that the opening cross 
section may contract to the oxidizer gas supply passage 40 and the oxidizer gas outflow way 46, and the cooling water feeder 
current way 42 and the cooling water outflow way 48 on the other hand as the cuneus material 70 goes to the interior similarly. 
[0026] Thus, operation of the fuel cell stack 10 constituted is explained below. 

[0027] While the hydrogen gas (fuel gas) with which the steam was contained beforehand is supplied to the fuel gas feeder 
current way 38 from the entrance 50 for fuel gas formed in the 1 st end plate 32, the air (or oxygen gas) which is oxidizer gas by 
which the steam was contained is supplied from the entrance 52 for oxidizer gas to the oxidizer gas supply passage 40. 
[0028] The hydrogen gas introduced into the fuel gas feeder current way 38 is supplied to the anode lateral electrode 20 of the 
unit fuel cell cell 12, moving downward along the 1st passage 62. On the other hand, the air introduced into the oxidizer gas 
supply passage 40 is supplied to the cathode lateral electrode 22 which constitutes the unit fuel cell cell 12, moving downward 
along the 2nd passage 64 similarly. Thereby, hydrogen gas is hydrogen-ion-ized, and moves to the cathode lateral-electrode 22 
side through the electrolyte film 1 8, and power generation is performed in each unit fuel cell cell 12. 

[0029] In addition, while intact hydrogen gas is sent to the outlet 56 for fiiel gas from the fuel gas outflow way 44, intact air is 
drawn from the oxidizer gas outflow way 46 by the outlet 58 for oxidizer gas. Moreover, cooling water is supplied to the cooling 
water feeder current way 42 from the entrance 54 for cooling water. After this cooling water cools each unit fuel cell cell 1 2 by 
flowing the 3rd passage 66 of the 1 st and 2nd separator 14 and 16, it is drawn from the outlet 60 for cooling water. 
[0030] By the way, in the counter flow type fuel cell stack 10, it has the static pressure distribution when passage resistance is 
small, as the run through-hole 38, for example, a fuel gas feeder current way, and the fuel gas outflow way 44 not been long 
pictures so much, and shown in drawing 5 . That is, the pressure is rising as it goes to the back from the outlet 56 for fuel gas, 
while a pressure rises as it goes to the back from the entrance 50 for fuel gas. 

[003 1] Then, with the 1st operation gestalt, the cuneus material 70 is arranged so that the fuel gas feeder current way 38 and the 
fuel gas outflow way 44 may be made to reduce the opening cross section toward an interior side. For this reason, the rate of flow 
will be sped up through the cuneus material 70, and the gas pressure by the side of this back will decrease as the hydrogen gas 
supplied to the fuel gas feeder current way 38 goes to the back side of this fuel gas feeder current way 38. On the other hand, the 
rate of flow becomes slow toward the outlet 56 for fuel gas, and, as for the intact hydrogen gas introduced into the fuel gas outflow 
way 44, the gas pressure by the side of the aforementioned outlet 56 for fuel gas rises. 

[0032] thereby - the 1st operation gestalt - a free passage - a hole - while reducing an inner pressure loss - this free passage -- 
the differential pressure of the static pressure by the side of the inlet of a hole and the static pressure by the side of an outlet is 
equalized, and the effect that the distributivity of the hydrogen gas to each unit fuel cell cell 12 in the fuel cell stack 10 is 
improved, and the power generation performance of each unit fuel cell cell 12 improves effectively is acquired 
[0033] Furthermore, the cuneus material 70 has penetrated in one the unit fuel cell cell 12, the 1st, and 2nd separator 14 and 16 
by which the laminating is carried out mutually, and the level difference by the above 1st and the 2nd separator 14 and 16 does 
not arise in the fuel gas feeder current way 38 which is a free passage way, and the fuel gas outflow way 44. For this reason, the 
flow of hydrogen gas will not be prevented, this hydrogen gas will flow the inside of the fuel cell stack 10 smoothly and certainly, 
and each unit fuel cell cell 12 will be supplied good. 

[0034] Since data smoothing of the field 70a which touches the hydrogen gas of the cuneus material 70 is carried out in that case, 
there is an advantage that the flow of hydrogen gas becomes smooth at a monostromatic. Moreover, since the cuneus material 70 
is inserted in one, while the rigidity of the fuel cell stack 10 whole improves effectively, it becomes possible to discharge easily 
outside the water generated in the aforementioned fuel cell stack 10 along with the inclination of the aforementioned cuneus 
material 70. The dowel pin which positions mutually the unit fuel cell cell 12, the 1st, and 2nd separator 14 and 16 becomes 
unnecessary further again, and simplification of composition is attained. 

[0035] On the other hand, the cuneus material 70 is similarly inserted in the oxidizer gas supply passage 40 and the oxidizer gas 
outflow way 46, and the cooling water feeder current way 42 and the cooling water outflow way 48. Therefore, the effect that the 
air or oxygen gas which is oxidizer gas, and cooling water are uniformly distributed to each unit fuel cell cell 12 is acquired. 
[0036] Drawing 6 is tropia explanatory drawing of the cuneus material (insertion member) 80 which constitutes the fuel cell stack 
concerning the 2nd operation gestalt of this invention. Data smoothing, such as a mirror finish, is performed to field 80a which 
fluids, such as hydrogen gas, touch by this cuneus material 80 like the 1st cuneus material 70. The guide sections 82a and 82b of 
the shape of cross-section radii inserted in both the wall surfaces that constitute the fuel gas feeder current way 38 are formed in 
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the both-sides section of the cuneus material 80. 

[0037] For this reason, in the cuneus material 80, in case it is inserted in the fuel gas feeder current way 38, the guide sections 
82a and 82b are supported by both the wall surfaces that constitute the aforementioned fuel gas feeder current way 38, for 
example. Thereby, the cuneus material 80 can prevent certainly causing a position gap in the fuel gas feeder current way 38. 
Moreover, by giving a mirror finish to the field which touches the fluid of the guide sections 82a and 82b, the pressure loss in a 
run through-hole can be reduced further, and the effect of becoming possible to equalize distribution of a fluid is acquired. 
[0038] Drawing 7 is outline tropia explanatory drawing of the cuneus material (insertion member) 90 which constitutes the fuel 
cell stack concerning the 3rd operation gestalt of this invention. In this cuneus material 90, while data smoothing is performed to 
field 90a which fluids, such as fiiel gas, touch, the concavo-convex portion 92, for example, a concave portion, is formed in the 
way of this field 90a. 

[0039] Thereby, with the 3rd operation gestalt, corresponding to the concave portion 92 of the cuneus material 90, the opening 
cross section of the run through-hole in a part for the center section of a fuel cell stack is expanded, the rate of flow is slowed 
down in the aforementioned concave portion 92, and a static pressure becomes high. Therefore, if the cooling water feeder current 
way 42 is equipped with the cuneus material 90, the flow rate of the cooling water for a center section of a fuel cell stack with 
which especially temperature tends to become high can be made to increase, and the effect that the temperature distribution in the 
aforementioned fuel cell stack can be equalized as a whole will be acquired. 

[0040] in addition, the 1 st or 3rd operation gestalt which is a counter flow type shows to drawing 5 — as - a free passage - a hole 

- although the case where an inner passage pressure loss was large was explained, it is shown in drawing 8 — as -- a free passage 

- the opening cross section of a hole is small, or the length is a long picture - or when coefficient of friction is large, passage 
resistance may become large and a pressure may decline toward the interior from a fluid entrance 

[0041] Then, fuel cell stack 10a concerning the 4th operation gestalt shown in drawing 9 is used. In addition, the same reference 
mark is given to the same component as the fuel cell stack 10 concerning the 1st operation gestalt, and the detailed explanation is 
omitted. 

[0042] the supply free passage which is a fluid feeder current way in this fuel cell stack 10a - while the cuneus material 70 is 
arranged at a hole 100, this cuneus material 70 is set up so that the opening cross section may be expanded toward the interior of 
a fluid entrance-side shell the eccrisis free passage which is a fluid outflow way ~ while the cuneus material 70 is arranged 
similarly at a hole 102, this cuneus material 70 is arranged so that the opening cross section may be expanded toward a fluid 
outlet side from the interior of fuel cell stack 10a 

[0043] thus ~ fuel cell stack 10a constituted - the supply free passage from the fluid entrance side of the 1st end plate 32 - if a 
fluid is introduced into a hole 100, in case this fluid will move to the interior along with field 70a of the cuneus material 70, the 
rate of flow is slowed down, and fluid pressure rises On the other hand, in the eccrisis run through-hole 102, fluid pressure 
increases toward a fluid outlet side from the interior, thereby - a supply free passage ~ the static pressure in a hole 100, and an 
eccrisis free passage ~ differential pressure with the static pressure in a hole 1 02 can be equalized 

[0044] Drawing 10 is outline explanatory drawing of fuel cell stack 10b concerning the 5th operation gestalt of this invention. In 
addition, the same reference mark is given to the same component as fuel cell stack 10a concerning the 4th operation gestalt, and 
the detailed explanation is omitted. 

[0045] The fluid outlet 1 12 is established in the 2nd end plate 34, and fuel cell stack 10b is the so-called cross-flow type while 
the fluid entrance 1 10 is established in the 1st end plate 32. By this type, when the passage pressure loss in fuel cell stack 10b is 
large, while it has a static pressure distribution as shown in drawing 1 1 , when the passage pressure loss in fuel cell stack 10b is 
small, it has a static pressure distribution as shown in drawing 12 . 

[0046] a static pressure distribution as shown in drawing 1 1 by fuel cell stack 10b ~ being shown -****-- a supply free 
passage ~ while the cuneus material 70 is arranged so that the opening cross section may contract to a hole 100 toward the 2nd 
end plate 34 from the 1st end plate 32 — an eccrisis free passage — the aforementioned cuneus material 70 is arranged so that the 
opening cross section may be expanded to a hole 102 toward the 2nd end plate 34 of the above from the 1st end plate 32 of the 
above 

[0047] Thereby, with the 5th operation gestalt, if a fluid is supplied to the supply run through-hole 100 from the fluid entrance 
1 1 0, in case this fluid will move toward the 2nd end-plate 34 side, a pressure decreases. On the other hand, the pressure up of the 
fluid introduced into the eccrisis run through-hole 102 is carried out toward the fluid outlet 112 side. For this reason, the effect 
that the differential pressure of the static pressure in the supply run through-hole 100 and the eccrisis run through-hole 102 can be 
equalized easily is acquired. 

[0048] When it has the pressure distribution shown in drawing 1 2 further again, as shown in drawing 1 3 , fuel cell stack 10c 
concerning the 6th operation gestalt is used. In addition, the same reference mark is given to the same component as fuel cell 
stack 10b concerning the 5th operation gestalt, and the detailed explanation is omitted. 

[0049] this fuel cell stack 10c — a supply free passage — it goes the fluid pressure in a hole 100 to the 2nd end-plate 34 side from 
the 1 st end plate 32 -- it is alike, and it follows, and the cuneus material 70 is arranged so that it may be made to go up thereby ~ 
the 6th operation gestalt — a supply free passage — a hole 100 and an eccrisis free passage — the effect that the differential 
pressure in a hole 102 can be equalized effectively is acquired 

[00^0] Drawing 14 is important section longitudinal-section explanatory drawing of the fuel cell stack 1 20 concerning the 7th 
operation gestalt of this invention. In addition, the same reference mark is given to the same component as the fuel cell stack 10 
concerning the 1st operation gestalt, and the detailed explanation is omitted. 
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[0051] The fuel cell stack 120 is equipped with the shell (insertion member) 122 arranged on the fuel gas feeder current way 38, 
the oxidizer gas supply passage 40 and the cooling water feeder current way 42 which are a run through-hole, and the fuel gas 
outflow way 44, the oxidizer gas outflow way 46 and the cooling water outflow way 48. 

[0052] as shown in drawing 15 , while a shell 1 22 has the notching section 1 24 opened wide at each unit fuel cell cell 1 2 side -- 
the size of this notching section 124 - a free passage a hole -- it is changing from the fluid entrance of the fuel cell stack 120 
toward the interior side of this fuel cell stack 1 20 inside For example, the notching section 1 24 is broadly set up toward the 
interior side of the fuel cell stack 1 20 from the 1 st end plate 32 in which the fluid entrance is formed. 

[0053] Bulge formation of the stop section 128 for fitting into the slot 126 formed in the 2nd end plate 34, and preventing rotation 
of this shell 122 to a part of shell 122, is carried out. While a shell 122 is formed by insulating materials, such as a resin, data 
smoothing is performed to the inside 1 30 which a fluid touches. 

[0054] Thus, in the fuel cell stack 120 constituted, if hydrogen gas is supplied to the fuel gas feeder current way 38, this hydrogen 
gas will be supplied to the anode lateral electrode 20 of each unit fuel cell cell 1 2 along the 1 st passage 62 from the notching 
section 124 of a shell 122, for example. 

[0055] The notching section 124 is broadly set up toward the 2nd end plate 34 from the 1st end plate 32, and while hydrogen gas 
cannot flow into the 1 st passage 62 by the side of the 1 st end plate 32 of the above which is an entrance side easily, the 
aforementioned hydrogen gas becomes easy to flow here into the 1st passage 62 by the side of the back 34, i.e., the 2nd end plate, 
where gas distributivity is bad conventionally. 

[0056] Hydrogen gas can be uniformly distributed to the anode lateral electrode 20 which constitutes by this each unit fuel cell 
cell 12 by which the laminating is carried out into the fuel cell stack 120 from the 7th operation gestalt, for example, and the effect 
of becoming possible to maintain effectively the power generation performance of each unit fuel cell cell 12 is acquired. 
[0057] In addition, although broadly set up toward the interior side of the fuel cell stack 120 from the 1st end plate 32 in which 
the fluid entrance is formed, the notching section 124 may be broadly set up toward the 1 st end-plate 32 side of the above within a 
run through-hole, and may be set up in the shape of a curve besides the shape of a straight line. 

[0058] moreover ~ the fuel cell stack 120 -- a free passage ~ although the shell 122 is arranged on the fuel gas feeder current 
way 38, the oxidizer gas supply passage 40 and the cooling water feeder current way 42 which are a hole, and the fuel gas outflow 
way 44, the oxidizer gas outflow way 46 and the cooling water outflow way 48 — one of free passages -- you may substitute this 
shell 122 and may also include the cuneus material 70, 80, or 90 in a hole 

[0059] You may insert and constitute the cuneus material 70, 80, or 90 in a shell 1 22 further again. A size may be changed or you 
may make it set the notching section 124 of a shell 122 as the same size toward the 2nd end-plate 34 side from the 1st end plate 
32 within a run through-hole in that case. 
[0060] 

[Effect of the Invention] the free passage for distributing the fluid of either fuel gas, oxidizer gas or a cooling medium to a unit 
fuel cell cell at least in the fuel cell stack concerning this invention ~ ranging over two or more unit fuel cell cells, the insertion 
member is inserted in the hole in one, and the aforementioned fluid can be uniformly distributed to two or more unit fuel cell cells 
through this insertion member 

[0061] And it becomes possible for a level difference not to exist in a run through-hole, and to reduce the pressure loss of a fluid 
effectively. Furthermore, while securing the rigidity as the whole fuel cell stack, the means for positioning of a unit fuel cell cell 
and separator becomes unnecessary, and simplification of composition is attained. 

[0062] furthermore, the free passage which usually has the big opening cross section in order to distribute a fluid to two or more 
unit fuel cell cells uniformly ~ although a hole is required — this free passage — a hole — inserting cuneus material inside — the 
aforementioned free passage — the opening cross section of a hole can be made small and the miniaturization of the whole fuel 
cell stack and the miniaturization of the whole system are attained easily 



[Translation done.] 
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